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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To perform a recording operation and a 
verify operation at the same time by constituting the 
device to be capable of detecting a differential push-pull 
signal and a verify signal at the same time. 
CONSTITUTION: Light emitted from a laser diode 1 is 
split into Oth-order light and ±1st-order light by a grating 
3. These split laser beams are spot-focused on an 
information recording medium 6 respectively via a beam 
shaping prism 4 by an objective lens 5. This prism 4 is 
disposed in an inclined position to the grating 3. 
Consequently, the light beam spot converged on the 
medium 6 is formed in an asymmetrical position to a Oth- 
order beam spot in the middle. By this method, a 
tracking control is performed by detecting the differential 
push-pull signal in using a 1st sub-beam and a main beam, and also information is 
by the main beam, and moreover, immediately after recording, the information can 
reproduced by using a 2nd sub-beam. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source and a separation means to separate into two or more light beams a light beam 
which carried out outgoing radiation from the light source, A refraction means to make a light beam by 
which diffraction separation was carried out with this separation means refracted, An objective lens 
which condenses two or more light beams made refracted with this refraction means, respectively, and 
forms the beam spot on an information record medium, It has a photodetection means to detect a light 
beam reflected with said information record medium. Two or more beam spots formed on said 
information record medium said refraction means As opposed to a truck with which the 1st side beam 
ahead located in the migration direction of the beam spot should record information The main beam of a 
track pitch which only one half shifts, is formed mostly and located in the center, It constitutes so that it 
may be located on a truck which should record as the 2nd side beam located back. Optical pickup 
equipment by which it is constituting [ so that a tracking error signal might be detected using the 
reflected light of said 1st side beam and said main beam and a verification signal might be detected 
using said 2nd side beam ] characterized. 



[Translation done.] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention divides into zero-order light and primary [ **] light the light' 
beam which irradiates an information record medium especially about optical pickup equipment, and 
relates to the optical pickup equipment of the three beam method which forms the three optical beam 
spots and records information on an information record medium. 
[0002] 

[Description of the Prior Art] As optical pickup equipment of the conventional three beam method, there 
are some which were indicated by JP,6 1-94246, A, JP,62-252552,A, JP,3-54733,A, etc. 
[0003] With the equipment currently indicated by JP,62-252552,A, one laser beam is divided into zero- 
order light and primary [ **] light using a diffraction grating, the zero-order light with optical large 
reinforcement among these three laser beams is used for informational record, and primary [ **] light 
with optical reinforcement smaller than this is used as reading of the address and a playback beam for a 
record check. Thus, in the pickup which can perform informational record, check of the information 
recorded on coincidence, and the so-called verification actuation, record actuation is accelerable. 
moreover, in JP,61-94246,A and JP,3-54733,A Mostly the beam spot of two side beams, i.e., primary 
[ **] light, by the half from the truck which should perform record among the laser beams separated 
using the diffraction grating by being able to shift and forming The push pull signal output of the beam 
spot of zero-order light which is carrying out the on-truck, The equipment which detected the tracking 
error signal with the so-called differential push pull method which takes the difference of one push pull 
signal of the beam spots of the primary [ **] light currently formed by shifting from a truck by the half 
mostly is indicated. If such a differential push pull method is used, truck offset can be reduced and 
improvement in the reliability of equipment can be aimed at. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, in the equipment currently indicated by JP,62- 
252552,A among the optical pickup equipment of the conventional three beam method, although the 
verification signal was detectable using either of the primary [ **] light since the three beam spots were 
formed on the same truck, a differential push pull signal was not able to be acquired. Moreover, in the 
equipment currently indicated by JP,61-94246,A and JP,3-54733,A, since it shifted from the truck which 
the beam spot of primary [ **] light should record on reverse and was formed, even if it could acquire 
the differential push pull signal, it was not able to perform verification actuation to coincidence. 
[0005] In the optical pickup equipment of a three beam method, this invention aims at offering the 
optical pickup equipment which can perform the so-called coincidence verification which reads 
information immediately after record while it detects a tracking error signal by the differential push pull 
method. 
[0006] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned technical 
problem, optical pickup equipment of this invention The light source and a separation means to separate 
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into two or more light beams a light beam which carried out outgoing radiation from the light source, A 
refraction means to make a light beam by which diffraction separation was carried out with this 
separation means refracted, An objective lens which condenses two or more light beams made refracted 
with this refraction means, respectively, and forms the beam spot on an information record medium, It 
has a photodetection means to detect a light beam reflected with said information record medium. Two 
or more beam spots formed on said information record medium said refraction means As opposed to a 
truck with which the 1st side beam ahead located in the migration direction of the beam spot should 
record information The main beam of a track pitch which only one half shifts, is formed mostly and 
located in the center, It constitutes so that it may be located on a truck which should record as the 2nd 
side beam located back. It considers as the constituting feature so that a tracking error signal might be 
detected using the reflected light of said 1st side beam and said main beam and a verification signal 
might be detected using said 2nd side beam. 

[0007] Thus, it sets to optical pickup equipment of this invention. A refraction means to make a light 
beam separated with a separation means refracted is established. This refraction means Separate only 
from one half mostly and it is located, a truck with which the 1st side beam to which the optical beam 
spot formed on an information record medium is ahead located in the migration direction of the optical 
beam spot should perform information record — so much - a track pitch — Since it constitutes so that it 
may be located on a truck which should record as the main beam located in the center, and the 2nd side 
beam located in back, While detecting a differential push pull signal using the 1st side beam and main 
beam and recording information, this information can be read immediately after record and the so-called 
coincidence verification actuation can be performed. Therefore, in optical pickup equipment of this 
invention, while attaining improvement in the speed of record speed by performing coincidence 
verification, the reliability of equipment can be raised by performing tracking control using a differential 
push pull signal. 
[0008] 

[Example] Drawing 1 (A) is drawing for explaining the principle of the optical pickup equipment of this 
invention. The light which carried out outgoing radiation of the laser diode 1 turns into parallel light 
through a collimate lens 2, and is divided into zero-order light and primary [ **] light by the grating 3. 
These separated laser beams connect a spot on the information record medium 6 with an objective lens 5 
through the beam plastic surgery prism 4, respectively. In addition, the arrow head of drawing 1 (A) 
shows the migration direction of an information record medium. Since this plastic surgery prism 4 is 
arranged in the location to which it inclined to the grating 3 as shown in drawing 1 (A), the incident 
angles over the prism 4 of three laser beams will differ, respectively, and angle of refraction will also 
differ. Therefore, the optical beam spot condensed on the information record medium 6 through the 
objective lens 5 is formed in an un-object location to the beam spot of the zero-order light of the center 
instead of a straight line top, as shown in drawing 1 (B). It leans and arranges so that it may be located 
on the truck of a track pitch with which it is located so that only one half may shift mostly, and the 2nd 
side beam of the central main beam and back tends to record information between the trucks which 
adjoin the truck with which the secondary beam spot of ** the 1st preceded in the migration direction of 
the beam spot as the spot on the information record medium 6 shows prism 4 to drawing 1 (B) should 
record, and this. Thus, while detecting a differential push pull signal using the 1st side beam and main 
beam and performing tracking control by constituting, by the main beam, information is recorded and 
information can be farther reproduced immediately after record using the 2nd side beam. 
[0009] Drawing 2 and drawing 3 (A), and (B)' are drawings for explaining a relative angle change of 
three laser beams which carries out incidence to the plastic surgery prism 4. If an incident angle when 
light carries out incidence aslant at glass is set to i from air, angle-of-refraction i 1 will be called for from 
sin i=nG sin i\ The incident angle alpha 1 from which two light differs, respectively as shown in 
drawing 2 , and beta 1 When incidence is carried out to glass, angle of refraction is alpha 2. beta 2 It 
becomes theta>theta', when it becomes and the difference of theta and angle of refraction is made into 
theta' for the difference of the incident angle of two beams. Therefore, if theta is the same, it is the 
incident angle alpha 1 and beta 1. Theta-theta' becomes large, so that it is large. 
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[0010] Drawing 3 (A) and (B) are drawings showing the condition of the zero-order light which passes 
the plastic surgery prism 4, and primary [ **] light. Drawing where drawing 3 (A) looked at the plastic 
surgery prism 4 from the top, and drawing 3 (B) are drawings seen from the flank, a passage clear to 
drawing 3 (A) — the angle between the beams of the zero-order light of an incident beam, and primary 
[ **] light — thetal =theta2 it is — although - the angle between each beam since the incident angles 
over the plastic surgery prism 4 differed, respectively, after these three beams were refracted by the 
beam plastic surgery prism 4 becomes thetal f >theta2\ On the other hand, as shown in drawing 3 (B), 
since the plastic surgery prism 4 does not have the refraction effect in the vertical direction, if it sees 
from width, the angle between the beams of each beam will become equal to psil =psi2 =psir=psi2'. 
[001 1] Drawing 4 is drawing showing the relative position of the three optical beam spots formed on a 
magneto-optic disk 6. The relative gap d between two or more spots condensed on a magneto-optic disk 
with an objective lens in the usual three beam method is d=f tan when setting a relative incident angle 
[ as opposed to f and a magneto-optic disk 6 for the focal distance of an objective lens 5 ] to theta. theta 
It can express, a now and magneto-optic-disk 6 top - setting - the 1st subbeam spot BS 2 The main 
beam spot BS 1 a spot gap - dl and d2 ** - it is set to dxl>dx2 and dyl=dy2, when carry out, the 
direction which receives refraction with the plastic surgery prism 4 is set to x and the direction which is 
not received is set to y. Therefore, the beam spot BS 2 influenced [ more / of refraction ] by [ of the 
direction which shows the extension direction of a truck to drawing 4 by the arrow head ] taking It will 
shift from on a truck and will be formed. Therefore, 1 st side beam BS2 To the location from which it 
separated from the truck, it is the main beam BS 1 . 2nd side beam BS3 It can arrange on a truck. 
[0012] Drawing 5 is drawing showing the concrete configuration of the optical pickup equipment of this 
invention. The sign same about the same component as drawing 1 (A) is attached, and the explanation is 
omitted. In addition, in this example, the magneto-optic disk is used as an information record medium. 
Arrangement of the beam spot on a magneto-optic disk 6 is the same as drawing 1 (B). 
[0013] The reflected light from a magneto-optic disk 6 can change 90 degrees of sense by the beam 
splitter 7, after passing the beam plastic surgery prism 4 again through an objective lens 5. The light 
beam reflected by the beam splitter 7 passes 1 / 21ambda board 8, and a condenser lens 9, and they carry 
out incidence to a polarization beam splitter 10. By the polarization beam splitter, it separates into S 
polarization and P polarization, incidence is carried out to the photo detector formed in the photodetector 
11, respectively, and an information regenerative signal, a focal error signal, and a tracking error signal 
are detected. 

[0014] Drawing 6 is drawing showing the configuration of a photodetector 11. The 1st photodetector 11- 

1 which receives P polarization on a photodetector 11, and the 2nd photodetector 11-2 which receives S 
polarization are formed on the same substrate. Each photodetector consists of three photo detectors, and 

2 ****s of photo detector 1 1 -lb to which central photo detector 1 1-1 a which detects the reflected light 
of the main beam, and 1 l-2a detect the 1st and 2nd side beams of six division and both sides, 
respectively, 1 1-lc, 1 l-2b, and 1 l-2c are carried out, respectively. The field of each photodetector is as 
being shown in drawing 6 (B). 

[0015] The main beam detects focal error signal F using the beam size method. Namely, F={(c+d)+ 
(g+h)-(e+f)}- It asks from {(C+D)+(g+h)-(E+F)}. The tracking error signal T is 1st side beam BS2 to 
precede. And the main beam BS 1 It asks from the differential of a push pull signal, namely, T= ~ 
{(c+e+g}-(d+f+g)} it is set to -k (a-b).) k is a constant here. 

[0016] The usual information regenerative signal RF performs differential detection of the reflected light 
of the main beam. That is, it asks from RF={(c+d+e+f+g+h)-(C-i-DH-E-l-F+G+H). 
[0017] The so-called magnetic field modulation recording method performs informational record. That 
is, enlarge the output of a light beam, irradiate magneto-optic-recording data medium continuously, it is 
made to go up so that it may become about the temperature of magneto-optic-recording data medium by 
the main beam more than the Curie point, the sense of the magnetic field impressed to a record medium 
according to the information which should be recorded on coincidence is modulated, and it records. 
Differential detection is performed to record and coincidence using the 2nd side beam located behind the 
main beam, and a regenerative signal is acquired. This verification signal RAW It asks from RAW= 
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(i+j)-(I+ J). In addition, although the photo detector which receives the 2nd side beam was comparatively 
carried out for 2 minutes in the example shown in drawing 6 (B), it is not necessary to carry out 
comparatively for 2 minutes. 

[0018] Although the above-mentioned example explained taking the case of magneto-optic-recording 
data medium, this invention can be applied also to the information record medium of postscript molds, 
such as an optical card and an optical disk. 
[0019] 

[Effect of the Invention] Since it constitutes in the optical pickup equipment of this invention so that a 
differential push pull signal and a verification signal can be detected to coincidence as explained in full 
detail above, record actuation and verification actuation can be performed to coincidence. Therefore, 
while being able to perform coincidence verification and being able to attain improvement in the speed 
of record speed, in order to detect a differential push pull signal and to perform tracking control, truck 
offset can be reduced and the reliability of equipment and improvement in the engine performance can 
be aimed at. 



[Translation done.] 



g eg b eb eg e e 



N 1 •*"*■• * s f A ^ Page 1 of 3 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computeir. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 4] 
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